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Design of Guidance and Control Algorithm for Autolanding In
Windshear Environment Using Fuzzy Gain Scheduling
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(Cheolkeun Ha and Sangwoon Ahn)

Abstract : This paper deals with the problem of autolanding for aircraft under windshear environment for which the landing
trajectory is given. It is well known that the landing maneuver in windshear turbulence is very dangerous and hard for the
pilot to control because windshear is unpredictable in when and where it happens and its aerodynamic characteristics are
complicated. In order to accomplish satisfactory autolanding maneuver in this environment, we propose a gain-scheduled
controller. The proposed controller consists of three parts: PID controller, called baseline controller, which is designed to
satisfy requirements of stability and performance without considering windshear, gain scheduler based on fuzzy logic, and
safety decision logic, which decides if the current autolanding maneuver needs to be aborted or not. The controller is applied
to a 6-DOF simulation model of the associated airplane in order to illustrate the effectiveness of the proposed control
algorithm. It is noted that a cross wind in the lateral direction is included to the simulation model. From the simulation
results it is observed that the proposed gain scheduled controller shows superior performance than the case of controller
without gain scheduling even in severe downburst and tailwind region of windshear. In addition, touchdown along centerline of

the runway is more precise for the proposed controller than for the controller without gain scheduling in the cross wind and
the tailwind.

Keywords : autolanding maneuver, windshear, fuzzy logic, gain scheduled controller
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